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Period fo7 nepiy'""'^° OAfEof f/i/s communication appears on the cover she et with the correspondBnc addr^ 

status ' 

1)1^ Responsive to communication(s) filed on 15 January 2004 . 
2a)Q This action is FINAL. 2b)|3 This action is non-final. ' V 

3)n Since this application is in condition for allowance except for formal matters, prosecution as to the merits is 
closed in accordance with the practice under ex paAfe Ouay/e J 9^^^ 
Disposition of Claims 

AM Claim(s) 8-11.13-15.17 19 anH 9n\<.i^r^ ponH.nj inthr nppliration. 

4a) Of the above claim(s) is/are withdrawn from consideration. 
. 5)D Claim(s),,,,_ is/are allowed. 

QM Claimfe) 8r11.13-15.l71fi»nH 90 .c/Qro roj^^ ■ • : 

7) 0 Claim(s) ^ is/are objected to. ' " , ' . 

8) n Claim(s}^_^ are subject to restriction and/drdectlon requlrem^ ... 

Application Papers 

9) Q The specification is objected to by the Examiner. • 

^0M The drawing(s) filed oh 06 Fet^u^ry 2002 is/are: m accepted or m objected to by the Examiner. 
Applicant may not request that any objection to.thedrawlng(s) be held in abeyanre^ 
^ Replacement drawing sheet(s) Including the coaection is required if the drawlng(s) is objected to.' See 37 CFR 1 121(d) 
1 1 )□ The oath or declaration is Objected to by the Examiner. Note the attached Office Action or fomi PTO-152. 
Priority under 35 U.S.C. § 119 

12)0 Acl^nowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or(0. 

- b)II] Some * c)n None of: . . , . . " , 

Certified copies of the priority documents have been received. 



a)nAll 

1. g 

2, p Certified copies of the priority documents have been received in Application No. _. 

S.D Copies of the certified copies of the priority docunients have been received in this National Stage 

application frtJm the International Bureau (PCt Rule 17.2(a)). 
* See the attached detailed Office action for a list of the certified copies not received.. 
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DETAILED ACTION 



Continued Examination Under 37 CFR 1.114 

A request for continued examination under 37 CFR 1.114, including . the fee set. 
forth in 37 CFR 1 .1 7(e), was filed in this application after final rejection. Since this 
application is eligible for continued examination under 37 CFR 1 .114, and the fee set 
forth in 37 CFR 1,1 7(e) has been timely paid, the finality of the previous Office action 
has been withdrawn pursuant to 37 CFR 1.1 14. Applicant's submission filed on 4-28-04 
has been entered. . 

•* ' . .... 

Specification 

■ Cancellation of claims 1 -7. 16. and ,21-26 in paper filed 1 .1 5-04 is acknowledged. 

Claim Objections 

The. objection to claim 1 3, made in prior Office Action is hereby withdrawn, 
subsequent to correction made by Applicant in paper filed 1 -1 5-04. 

Claim 8 is objected to because of the following informalities: in line 1 0 after "ILD 
recess, surrounding the" delete "first" and insert -second.- thereto. Appropriate 
correction is required. 

Claim Rejections - 35 use §112 
The following is a quotation of the second paragraph of 35 U.S.C. 1 1 2: 
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The specification shall conclude with one or more claims particularly pointing out and distinctiv 
claiming the subject matter which the applicant regards as his invention ^ 

Claims 9, 1 1 . 1 3 recite the limitation "the metallic lines" In line 2, lines 2-3, and 
line 3, respectively. There is insufficient antecedent basis for this limitation in the claim. 

Claim Rejections - 35 USC §103 
The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

Si? •n^*®Il! '^^^no°*]'l°^*^'"®^ '"veit'on is not identically disclosed or described as set 

forth in sertion 102 of this title, if the differences between the subject matte JtraW to bTwIert^^^^ 
he^pmr art are such that the subject matter as a whole would have been obSS the time tte 
invention was made to a person having ordinaiy skill in the art to which said Srt rSroViSins 
Patentabilrty shall not be negatived by the manner in which the invent! was mTde.^ ^■ 

Claims 8-9. 1 1 , and 1 3 are rejected under 35 U.S.C. 1 p3(a) as being 

unpatentable ov^r Gupta et al. (2002/0163072) in view of Barth et al. (2003/0003703) 

and Forouhi et al. (2003/0053081 ). Gupta discloses a three-dimensional (3-D) 

integrated chip system, comprising: a first wafer Figs.2-1 0 el.202) including one Or 

more integrated circuit (IC) devices (el.l'l2). a first plurality of metallic bonding pads 

(el.1 14;1 15) deposited via an interlevel dielectric (ILD) (el.1 13.1 16) for wafer-to-wafer 
bonding and electrical interconnection, and ah ILD recess surrounding the first plurality 
of metallic bonding pads deposited via the ILD (Fig.7); and a second wafer (el.100) 
including one or more integrated circuit (IC) devices (el.1 12), a second plurality of 
metallic bonding pads (el.1 14.115) deposited via an interlevel dielectric (ILD) 
(el.1 13,1 16) for wafer-to-wafer bonding and electrical Interconnection, and an ILD 
recess surrounding the second plurality of metallic bonding pads deposited via the ILD 
(Fig.7), and wherein the first plurality of metallic bonding pads is bonded to the second 
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plurality of metallic bonding pads to establish electrical connections between active IC 
devices on the adjacent wafers (Fig.8; p.3 para.30). Gupta also discloses the first 
plurality of metallic bonding pads having a variety of heights and the second plurality of 
metallic bonding pads having a variety of heights (p.3 para.29). wherein Applicant's 
specification discloses that the claimed variety of bonding pad . heights is a result of 
etching and/or polishing saidpads (p.lO line 16 ^ p.1 1 line 6); therefore, it is Implied that 
Gupta would also achieve and disclose the sami variety.of bonding pad heights during 
etching .(R.3 para.29). Gupta does not disclose a high temperature deformable 
interiayfer dielectric. However, Barth discloses wherein the ILD is a high-temperature 
deformable SiLK dielectric which exhibits a glass transition near 450 C while the 
metallic bonding pads exhibit a bonding temperature of about 400 C which is.used to , 
allow the bonding areas to be Self-leveling, to facilitate the bonding of wafers having* 
bondingpadsdfavarietyofheights(p.2para.18-19). Therefore, it would have been 
obvious to a,person skilled in the art at the time of the invention to use the dielectric of 
Barth with the IC system of Gupta. The SiLK dielectric of Barth has energy band gaps . 
and. extinction coefficients that are sensitive indicators of the curing temperature and 
time for the curing process (Forouhi - p.1 para. 1 0) [claims 8, 13]. 

Gupta also discloses wherein the metallic bonding pads include Copper (Cu) 
bonding pads deposited on opposing suiface of the adjacent wafers to serve as 
electrical contacts between active IC devices on both the adjacent wafers (p.3 para.29) 
[claim 9]; and wherein the ILD recess is created by selectively etching the ILD 
surrounding the metallic bonding pads deposited.via the ILD (p.3 para.29) [claim 11]. • 
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Claims 10,14-15. 1.7. and 19-20 are rejected under 35 U.S.e. 103(a)as being 
unpatentable over Gupta in y^ew of Barth and Forouhi as applied to cla^^^ 
further in vi^w of Desai et al. (5.656.554). Gupta in view of Barth and Forotihi do not 
disdose Wherein the ILD recess is created by 

However, Desai discloses controlling the.solution of a CMP slurry wherein a. 
surrounding dielectric material would be polished or removed at a faster rate than a • 
center conductive/metallic plug (col.4 lines 9-15,, 20^38; col.5 Iines 6.15) Therefore, it 
would have been dbvious to a person skilled in the art at the time of the invention to use 
the CMP slurry and procedure.of Desai with the IC system df-Gupta, Barth. and Forouhi 
in order to avoid overpolishing or dishing a conductive plug surrounded by dielectric * 
material [claims 10, 14]. 

V As applied to claim 14 above; Gupta also discloses wherein the metallic lines 
include Copper (Cu) bonding pads deposited on opposing surface of the adjacent 
wafers to serve as electrical contacts between active IC devices on both the adjacent • 
wafers (p.3 para. 29) [claim 15]; wherein the ILO.recess is created by selectively etching 
the ILD sunrounding the metallic lines deposited via the ILD (p.3 para. 29) [claim 17]; 
and wherein the first wafer is thinner than the second wafer to conform to height 
differences of the metallic lines across opposing surfaces of the adjacent wafers (p.3 
para.31) [claim 20]. 

As applied to claim 14 above, Barth discloses wherein the ILD is a. 
high-temperature deformable SILK dielectric which exhibits a glass transition near 450 
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C while the metallic lines exhibit a bonding temperature of about 400 C which is used to 
allow the bonding areas to be self-leveling to account for height variations across the 
adjacent wafers to be bonded (p.2 para.18.19). Therefore, it would have been obvious 
to a person skilled in the art at the time of the invention to use the dielectric of Barth with, 
the IC system of Gupta. The SILK dielectric of Barth has energy band gaps and^ 
extinction coefficients that are sensitive indicators of the curing temperature and time for 
the curing process (Forouhi-pj para.10) [claim 19]. • 

Response to Arguments 

Applicant's arguments with respect to claims 8-1 1 and; 1 3 have been considered 
but are moot in view of the new ground(s) of rejection. ' 

Applicant's arguments filed 1-15-04 regarding claim 14 (previpusly claim 16) 
. have been fully considered but they are not persuasive. Applicant contends that the ILD 
layer of Desai cited by Examiner is actually a sacrificial Isiyer placed over another ILD 
layer, and is therefore not anlLD layer: Examiner disagrees. AnILD layer is broadly 
defined as a dierectric material that is formed or placed between metallic ; , 
layers/lines/pads. Even though the saaificial layer.of Desai performs another function. - 
it still is correctly defined as an ILD layer 
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Conclusion 

Any inquiry concerning this communication or earlier communications from the • 
examihershould be directed to Nema 0 Berezny whose telephone number is (571) 
272^1686. The examiner can normally be reached on M.F 8:30-5:00. 

attempts to reach the examiner by telephon . 
supervisor, Carl Whitehead. Jr. can be reached on (571) 272.1702. The fax phone ■ 
number for the organisation, where this application or proceeding is assigned is 703- 
872-9306. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status inforniation for 

published applications may be obtained from either Private PAIR or Public PAIR. 
Status, information for unpublished applications is available through Private PAIR only. 
For more information about the P/^IR system, see http://pair.direct.uspto.gov. Should 

you have questions on access to the Private PAIR system, contact the Efe^^^^^ 
Business Centei' (EBC) at 866-217-9197 (toll-free). 
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